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Outline

Covered In this lecture:

Partitioning and tracking algorithms
Criteria for combining and tracking sytems
|dealized cases
Field cases:

» North Pacific

» Hawaiian Islands

» U.S. West Coast

» WFO Los Angeles
e Conclusions and future work
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Background: Wave systems

Tracking of ASAR swell in the Pacific NWS coastal forecast domains
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Partitioning of spectral model output

, Partitioning of wave spectra
SwelH - Gerling (1992)
- Hasselmann et al. (1994, 1996)
e iy - Hanson & Phillips (2001)
- Portilla et al. (2009)
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Tracking of spectral model output
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(Tracy et al. 2007) (Devaliere et al. 2009)

Correlation of partitions in space and time:
- Continuity of parameters (Voorrips et al. 1997; Hanson & Phillips 2001; Devaliere et al. 2009)
- Source identification (Aarnes & Krogstad 2001; Delpey et al. 2010)
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30-yr WW3 hindcast based on CFSR winds
(Chawla et al. 2013)

MName Grid labal Latitude Longitude Resolution (lat x lon)
Global glo_30m | 90°5 - 00°N | 180°E - 180°W 1/2° x 1/2°
Arctic anc30m | 53°N C00°N | 1807 - 18070 1/2" x 1/2°
Mid-Globe | mid 30m | 6575 - 65°N | 120°E - 120°W 1/2° x 1/2°
Antaretic ac_30m 90" 5 15575 [ 180°E : 180°W 1/2% x 1/2°

Name Grid label Latitude Longitude Resolution (lat x lon)
East Coast US | ecg l0m | 0°N :55°N | 100°W - 50°W /6" x 1/6”
West Coast US | we_l0m | 25°N : 50°N | 160°W : 110°W J6" x 16"
Alaska ak_10m | 447N :T5°N | I40°K : 120°W J6° x 147
Pacific Izl pi_l0m 2005 ;300N | 130°E - 145°W J6" x 167
Anstralia oE_10m E R 105°F - 165° K J6" x /6"
North Sea nsh_10m | 42°N :75°N | 28°W : 31°F J67 x 147
I—————.—— Mediterranean | med_10m | 3075 : 48°N W a3k 6 x 167

C0RS0  1ow10  10m10 Bt dnd NW Indian O. | nwio10m | 20°5:31°N | 30°E : TP E J6° x 1/6°
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Spatial variation of DIR, and T,

CFSRR-WW3 4 arc-min, 3h hindcast, over 2007-2008
NDBC 46213, 46047, 41012, 41014
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3 Criteria for temporal tracking

1) Mean period over system

AT, =mAXx+96; , Ax=1larc deg

m, = max (—0.346 T *, +3.69, 0.6

Setting: o;=1s

2) Mean direction over system
AO, =m,AXx+6, , Ax=1larc deg

m, = max (~3.65T %, +63.2,10)
Setting: 6,=10°

3) Spatial overlap of systems:
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Program flow

ww3_systrk (main program)

L— waveTracking (read spectral partition input)

spiralTrack

Parallel region
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Case 12 Hait= 1, fsys

L] 5 10 15 20

Case 12 Hs: it = 1, isy:

L]
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|dealized cases (wedge, “plus” island)

Case 15: Hs: it = 1, isys = 1 Case 15: Tp: it =1, Isys = 1

Case 12 Tpiit=1.isys =1
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MName Grid labal Latitude Longitude Resolution (lat x lon)
Global glo_30m | 90°5 - 00°N | 180°E - 180°W 1/2° x 1/2°
Arctic anc30m | 53°N C00°N | 1807 - 18070 1/2" x 1/2°
Mid-Globe | mid 30m | 6575 - 65°N | 120°E - 120°W 1/2° x 1/2°
Antaretic ac_30m 90" 5 15575 [ 180°E : 180°W 1/2% x 1/2°

Name Grid label Latitude Longitude Resolution (lat x lon)
East Coast US | ecg l0m | 0°N :55°N | 100°W - 50°W /6" x 1/6”
West Coast US | we_l0m | 25°N : 50°N | 160°W : 110°W J6" x 16"
Alaska ak_10m | 447N :T5°N | I40°K : 120°W J6° x 147
Pacific Izl pi_l0m 2005 ;300N | 130°E - 145°W J6" x 167
Anstralia oE_10m E R 105°F - 165° K J6" x /6"
North Sea nsh_10m | 42°N :75°N | 28°W : 31°F J67 x 147
I—————.—— Mediterranean | med_10m | 3075 : 48°N W a3k 6 x 167
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North Pacific, 30 arc-min grid
14 April 2009, 10:00

Raw partitioned data Spatially tracked systems
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North Pacific,

30 arc-min gri
14 -18 April 2009

WW3: NDBC 46006 (222.54; 40.75), Start date: 2009-04-14 00:00:00
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mid_30m: Tp:it=1,isys =1
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pi_10m: Hs: it = 1, isys = 1 pi_10m: Tp:it=1,isys = 1
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20

U.S. West Coast

10 arc-min grid
14 -19 April 2009

WW3: NDBC 46089 (234.17; 45.89), Start date: 2008-04-14 00:00:00
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lox_2min: Hs: it =1, isys = 1 lox_2min: Tp:it=1,isys =1

lox_2min: Tp:it=1,isys =2

WFO Oxnard,

2 arc-min grid
7-12 Jan 2012
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2.

3.

4.

Conclusions & Future work

Spatial and temporal tracking post-processing available as WW3
subprogram ww3_systrk (see Van der Westhuysen et al. 2013).

Spatial variation of T, and Dir, determined from 2 years of
CFSRR-WW3 wave climate data.

Verified for idealized cases and field cases at various scales
(30-yr CFSRR-WW?3 wave climate, WFO domains).

Future: Depth dependence in shallow water?
Future: Extension to unstructured grids
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